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2. 2010 年秋季，南海北部 A 断面与东海 PN 断面浮游植物裂解速率分别为






水域浮游植物裂解速率较高（0.02-1.02 d-1，平均值为 0.61 d-1），并显示其在筼筜
湖内湖与外湖的空间变化不大。7 月份筼筜湖表层水体溶解态酯酶活性和浮游植






















Phytoplankton death and lysis is an important ecological phenomena, which 
affect not only the phytoplankton biomass and community structure, but also affect 
the biological pump efficiency and biogeochemical cycling of biogenic elements. By 
using esterase assay, a cruise was carried out to study the distribution of 
phytoplankton cell lysis rates and its influencing factors in northern South China Sea 
and East China Sea during autumn of 2010. The optimization for esterase assay in the 
brackish water system was carried out, and used in Xiamen Yuandang Lagoon to 
determine phytoplankton lysis rates during summer of 2010. The main results are as 
follows: 
1. The esterase assay that is suitable for brackish system was optimized based on 
the protocol for seawater. The excitation and emission wavelengths were 488nm and 
511nm, respectively; the effects of different incubation temperature were detected and 
showed that 30℃ was the best temperature. Different buffer solutions and pHs for 
particulate esterase activity were tested, and indicated, Tris buffer solution with pH 
8.0 was best one. 
2.The phytoplankton lysis rate were 0.57d-1 (range 0.03-0.87 d-1) and 0.72 d-1 
(range 0.50-1.89 d-1) in surface water Transect A in northern South China Sea and 
Transect PN in East China Sea during autumn of 2010, repectively, phytoplankton 
lysis rate was higher in East China Sea than that in northern South China Sea. There 
was high dissolved esterase activity and phytoplankton lysis rate in surface water, 
which might be due to high stress such as high sunlight radiation and low nutrient in 
surface water. The phytoplankton lysis rates were higher in coastal waters than those 
in the shelf and off the shelf. The possible reason was that virus abundance in coastal 
and shelf water was higher than the oceanic water, which means that the probability of 
virus infection of phytoplankton was higher in coastal waters than in oceanic waters. 
3. The phytoplankton lysis rate was determinated by using the optimized protocol 
in Yuandang Lagoon, Xiamen. The results showed that there was high phytoplankton 















summer of 2010, the spatial variations of phytoplankton was not significant in 
Yuandang Lagoon. In July, there was high value of phytoplankton lysis rate and 
dissolved esterase activity in the surface water, which might be related to the low 
nitrogen and phosphorus concentration in surface water.  
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缩略词 英文名称 中文名称 
LR Lysis rate 裂解速率 
DEA Dissolved esterase activity 溶解性酯酶活性 
PEA Particulate esterase activity 颗粒态酯酶活性 
DOM Dissolved organic matter 溶解性有机物 
FDA Fluorescein diacetate 二乙酸荧光素 
PE Particulate esterase 颗粒态酯酶 
DE Dissolved esterase 溶解态酯酶 
Chl a Chlorophyll a 叶绿素 a 
DOC Dissolved organic carbon 溶解有机碳 
DO Dissolved oxygen 溶解氧 
NO2-N Nitrite 亚硝酸盐 
NO3-N Nitrate 硝酸盐 
PERI Peridinin 多甲藻素 
SD Standard deviation 标准偏差 





























图 1-1 浮游植物在海洋生态系统中的归宿（Bidle & Falkowski, 2004） 

























随着微食物环概念的提出（microbial food loop, Azam et al., 1983），浮游植
物溶解有机物释放更为人们所关注。据测量，约占 10%~50%的有机物以溶解有





透到水体中或者浮游动物的不完全摄食（Sharp et al., 1977）。在室内培养实验中
及使用酯酶测定法现场调查发现细胞死亡裂解是溶解有机物从浮游植物细胞中
释放到水体的一个重要的途径（Boekel et al.,1992; Brussard et al.,1995; Baldi et 
al.,1997; Biddanda & Benner, 1997; Agustí et al., 1998; Berges & Falkowski, 
1998）。同时，在亚得里亚海中研究发现细胞裂解是形成粘性物质的主要原因
（Baldi et al., 1997）。浮游植物死亡裂解释放细胞内的溶解有机物，这些溶解有
机物会通过异养浮游细菌→原生动物→桡足类的摄食关系即微食物环使离开食
物链的溶解有机物重新进入食物网。据保守估计，海洋中的溶解有机碳总量在
700 Gt 以上（Ogawa et al., 2003）。细菌可利用光合 DOM 产物进行微生物的二
次生长（郑天凌等, 1994）；在一定条件下，细菌也可以破坏与裂解浮游植物细
胞。据碳流模型估计，浮游植物的有机物释放占细菌所需营养物质的 73%

































物量减少的重要因素（Brussaard et al.,1995 ; Agustí et al., 1998 ; Agustí et 





毒包括 DNA 病毒和 RNA 病毒两大类。病毒主要依据病毒的核酸型、毒粒的大
小、形态等进行分类。目前对浮游植物病毒研究较多的是 DNA 病毒，粒子大小
介于 90~220 nm 之间，主要基因类型为双链 DNA，基因大小介于 90~560 kbp 之
间，大部分没有包膜，没有尾部，潜伏时间介于 7~19 h 之间，裂解比例（病毒/
细胞）介于 70~4100 之间，主要寄生在褐胞藻、小球藻、赫胥利藻、金球藻、异
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